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Arctic surface energy budget:

Current StatUS Christensen et al. (2016; BAMS)
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CMIP5 models disagree on key
Arctic SEB components...

RLDS, Wm?

Boeke and Taylor (2016; JGR): Evaluation of the
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.many of which are cloud-related.

o
<

£
=
7
am
®)
3

NET CRE, W/m~™ 2

_e%an Feb Mar Apr May Jun Jul Aug Sep Oct Nov Deq

o100 little cloud warmlng in
fall/wmter -----

(?Jan Feb Mar Apr May Jun Jul Aug Sep Oct Nov Dec

Month

@—@——@CERES-EBAF

ACCESS1_0
ACCESS1_3
BNU_ESM
ccsM4

- CNRM_CM5
CSIRO_Mk3 6.0

- GFDL_CM3

- GISS_E2 R

- IPSL_CM5A LR

IPSL_CM5A_MR
MIROCS5
MPI_ESM_LR
MPI_ESM_MR
MRI_CGCM3
NorESM1_M
becc_csmi_1_m
bece_csm1_1
inmcm4

Boeke and Taylor (2016; JGR)
Evaluation of the Arctic surface

radiation budget in CMIP5 models



Methodology: Regime Definition LTS bins: 2K
Omega500 bins: 4 hPa day
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CERES LWDN surface fluxes

Stronger
variations
in LW
fluxes are
found w.r.t
LTS than

omega500
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CERES LWUP surface fluxes

Winter Summer
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CERES Surface LW CRE
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CERES SWDN surface fluxes: Summer
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CERES SWUP surface fluxes: Summer
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CERES Surface SW and Net CRE
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CMIP5 Ensemble LWDN surface fluxes
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CMIP5 Ensemble LWDN clr surface fluxes
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CMIP5 Ensemble LWUP surface fluxes
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CMIP5 Ensemble Surface LW CRE
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-2
Ensemble Mean LWCRE (W m™) Ensemble Mean LWCRE (W m™)

[

Mean LWCRE (W m?)
Mean LWCRE (W m

| ) A N ) )
4—40-36-32-28-24-20-16-12 -8 -4 0 4 8 12 16 20 24 28 32 36

0gqo (hPa day™)
JJA ALWCRE (CMIP5 - CERES)

4-40-36-32-28-24-20-16-12 -8 -4 0 4 8 12 16 20 24 28 32 36
W40 (hPa day™)
DJF ALWCRE (CMIP5 - CERES)
40 ~
38 38
36 36

" : %[ Red: CMIP5 > CERES
" 2" Blue: CERES > CMIP5

28 28 - P T

26 26
22

24

22
20 20
18 18
16 16
14 14
12 12
10 10

8 8
6 | | | | | | | | | | | | | | | | | | | 6 | | | | | | | | | | | | | | | | | | |
“40-36-32-28-24-20-16-12 -8 -4 0 4 8 12 16 20 24 28 32 36 40-36-32-28-24-20-16-12 -8 -4 0 4 8 12 16 20 24 28 32 36
04go (WPa day™) 0sgo (WP day™)

40

|
|
|

ALWCRE (W m?)
ALWCRE (W m?)




CMIP5 Ensemble Surface SWDN
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CMIP5 Ensemble Surface SWUP
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CMIP5 Ensemble Surface SW and Net CRE
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Takeaways...

* A regime approach allows a better assessment of the
implications that of model processes on the surface
energy budget as well-as the implication of surface
energy budget errors on processes.

« Results suggest a slew of relevant and important
biases in CMIPS relative to CERES.

« Using the regime framework shows significant
gradients.in the sensitivity of the surface energy
budget terms to small changes in.LTS.



CMIPS Ensemble mean 950 hPa Air Temperature
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CMIP5 Ensemble mean lower tropospheric IWC and LWC
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MERRA2 LTS (K)
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CERES Surface Net CRE

Certain regimes
do indicate a shift
from a net cooling
to a net warming
effect.
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Surface energy budget biases can

lead to compensating ¢
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